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(54) TMc : COMPOSITE MICROPOROUS POLYOLEFIN FILM AND PROCESS FOR PRODUCING THE SAME 




(S7) 

A hig^t-fiacdoiuslaa, hig^iix and U^stxtogth conqmltt Hdcro poro ns poWolefln film vrtildi fo 
of « micioporoiis layer (it) having a separative flmctioo and, fonoed on at Uast eimer sidft ifaereof. a 
layer (b) having a remfncmf function. Tlie micropor es in the layeis (a) and (b) communicate with one ai 
and between the two la^ss to form micropoces extending from one «uifaoe of the conmosite Gbn to the other 
thereof. Ibe following rdationship holds between the average distance (Da) between the microfibril bumHw 
micKipare in the layer (a) and the average distance (Db) between Ihe miciofibiil Imndles of eadi luiuuuu iB 
lamr (b): 13 S DwDa £ 15. AH of the umer and outer soxfaces of the compo^ fihn and die inner a urfa ces 
micropores ate covered with a thin hydrophiUc copolymer film. 
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ISi?gifel«:SE#U-CC:£DX:?'y^'K^>7r^«-ilJSi$-ti-Sttt>JC> 
^> 5SJg*gB%H«-iiii^«7-f yu d t J: t) X ±15 

o^ifei?>j<-^* ntzT" - x*)-t z> z. (DmtD^mumti 0.82 u 

m (Tk^'H n -> / - rJ' TiWjm) "C *> 0 3t7jcS{i 4.2 £ /nf .hr. 
mmHg S^tt^Wt- -Sl^-C* <5 . ^ ©S7Kfi«±:^# 

TK'fb'J? y w ^S!»?s^?L®iil*-'^$ nT*j »)> coiig« 1.1 — 20. 

2 £ /nf.hr.mmHg CDig7jcfetg«^W bTl> S o L ^ ?ISiB 

20 (D li ^MTK-tttgliia < ^J: t) > ■pij ;t If ^< y -f > h 5* 6. ^ to 
*:^?LS*< 0.15 A m ©l^-Cli. jtTKIitl*^ 1.1 £/nf.hr.mmHg 
<!:{£<> liS^M^i^Jr *5t>T U *> -t <D S7Ktt*< + ^'^£ © t 

tfcx B :*:#4^BS 62 - 44046-^4:^^. B :*:#§iBS 62 - 269706 
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I* 23.000 ^/nf.hr. 0.5kg. cm-='<i:^$nT*Ji9, H 7s 

5 

1% Bfl O 13 ^ 

Hi-m-c^ 5?S?L«:Wr -S^^LHI^tc. ^rti J; ») ^ ^ Jt :^ # 'it 

^® (EajJbnItg'StSt^CQltS;&< 0.050 it/ mJEiJi) T * ») s 7 5 

(7KoSiS3^ffi7!)<0.5 i /irf.hr.mmHg Jlsi±. »*t<J±0.8 
£ /^itf.hr.mmHgJB(±>. Ix < « 1 £ /nf .hr-mmHg JK_h) 

# U u 7 >f ^Si^-^SS^TLSMT* t) . a ^^Icf b )i £D#M*<M 
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mfS.'t Si^'o^^fyj Ji^JK hT.^ y ^ K 5 y ^ oi^g^sc*^ 3~3o 

1 i7 a 7 >f r 'J -H/mP^O^i^iSSiDa <h b 1 + ic ^^eEf S ?gj?L O i ^ 
5 D 7 ^ y 'J ^W^P^O^i^SgSIDb tOJtd^l.S^Db/Da^ 15 5 

Bfffi^ST*So (-fSm : 2900<g) 
Bf®^St?*5o C{g^:2900^) 

15 

?L®J^:^ * - -9- - ^^H-Cfe *e 1 {4 ? o 7 7' y 

2 (4 X il', K_7 > 5 > 3 {4 X y <y h4fc06S?LT*) 5o 

'Jvums 2' {ix^y^K^y^. 3' l4ltratfcSStili?LT'* 5 o 
J5 B 5 0{4. ^Sa?L© 5 ^ a :7 T' <J vumr^ iliJ^:^** 
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s ^?LWM©^it(*. -M^Ji. a M©>t® {- b $ 

1E3?IJ L T *J t> . ^SS/h^?L{i a® rt> b^rt. SU^. ab» 

CD KI?tS|5^*<tl Rt^6iiS9H?L i o T t^ 5 . 

15 a®4'©SS?L©:^^ a? t LT«. ^ D 7 ^.r ^umr^O^i^Sg 

ttDa-r^ 0.1~0.8 // m S C t A^if * U < . J; t) S L < li 0 . 
3~0.5iamcDfEH-CfeSo I 9 A ->umrao¥i^l^StDa ^ 
0.3 m JBiJii U^:3^|gBJcDjSt^?LMIglTS*m*<^i?T.*> 0 v.* 
fc, Da*<0.5 mmTol4^?L!e]^l±S&a^cD|5aihtg:*Jd<mfi=x o 

20 * ?) i^^®i<£lK i: 'J: r> T l'^ -5 o 

aji©jr*«. 0.5~20 ;z m -C*> S w t L < ^ J:*)»*L 

<IS3~12//mOfgffl-C*So a®©Ji;*-J&0.5jum jlcjgl i f S 

is a ^ h° > -^i'^|iii*<5i^ u^-ri-^'iai^] 0 ^ — a 



wo 95/19219 



6 



PCT/JP95/00043 



5 rJ' P 7 ^ 7- 'J t X ^ ^ h' ^ / 7 CD^ISaJ <!: A> t. ?^fi5c$ tlT t,> 

■5 c b Hif ©?^?L®:^# $ t bT 5 ^ o 7 :/ 'J yp^r^o^pj^ 
lEliiDbT. 0.2-1 m -C* 5 C <t a b < . i «3 iff * L < 
0.4-0.5 m(Dfgffl-C*5o Db*-<0.2 a m ^Mfi ^ WL^lif' f£ ^ 

^tz. bjitfOX^ K^^ 7®^t5^HJP^^*^{^lStLb{±. 0.4 
-4.0// nn?*>SC:t*<iff* J;*J}f* L;< J±0.7-2.0/z mCD 

$gH-c*.5o Lb 0.4 A/ m7^j?S/j:S?ilS?L*>&ncS bJi^S-W-TS^-^ 
15 Sa^?L®ll|-C{i7K3giailffi*<^ST-r S«r^{r * «5 . Lb A< 4.0 j« m 

2t:^HJ-Cli> DbtDaOitdil.SgDb/Da^lSncSIEHT-* 
5 C:.<i:*<i£J>ST'*.5o Db./Da 1.3 <Dm.^m0^mm'^ li . 

20 Db/Da S J: o nc^-g-fS^?L®M{i. *OM«:^^ 

OS:^dFLS*< 0.05 — 1.0 m * S 4:A<0* 

?L@A<0.05 // m*)tO^#«gt^?LK!glT{47lcjgili®ffi*<{STt--5'(® 
25 1.0 j« m m«ft?l5tS*<ffiT-r5o 
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^O^. ^ajx-tf. Plili«Itg4'J&^M*^ 0.050 m ii<_hO^^-r^-3 
^-^ir. StKSjJ)^ 0.5 £ /nf .hr.mmHg iJi±> J;DieF^U<l£/ 

*<0.100 miji±©:^©Tte-?i&-^}CJi. ig7KS*"«2 £ /nf.hr.mmHg 
JilJiT'*.^;: titj<1S-^ L<. J;OSf^ U< Ji3 ^/m'.hr.mmHgJK 
±. $ JCig:* L < ii 5 £ /irf.hr.mmHg £iJh-?? d& S o 
?»^?LMi^ © ia.it "5Jtfeia:t4^©l£S*t 0.170 fi m &.±(0^^-cmo 
10 S7ica*< 5 jg /nf.hr.mmHg.JBt±-C-*> S d <t H,->o 

^ {i > If > U oi ^ U > > <J :^ o If 1/ > , 'J - 3 - y ^ 
> #?4X B d n e. m-^l* CO Jg-^iKr ffl 1% 5 t *< -c ^ S o 

20 2|s:^Bfl|r*jt,%T^l-'5^. y >f >ISoASTM D- 1238JCJ; 

oTffiy^L^MI'lit (>>»l'H'>7'v^::^IS) fi0.1~50©fg|E. 
if * L < « 0.3-15 ®4Effl-e* •So M I 0.1 *}ffi©'^ U 7 

tr>o 



wo 95/19219 



PCT/JP9S/00043 



8 

mUl^ J; o T^nc 5 X. If 'J 5^ W I* 0.95g/c nf 

!iJi±-C ^ Z t L < . 5i?uyD b° b >£Di^-^H{i 0.91g/c Ttf 

Isi ± -C fe S d <!: i}<0t. U (,^o 
5 2ji:|lgB^£Df|||S!^fLKi^^f^-5 «::|^ L> a ^J? 'J ^ U 7 ^ > cd 

M I Mia t b mj^^m 5f^'Jpfl/7^ >CDMI'liMIbtliMIa< 

10 3£{w, p a < p b i:f<£ iliir -t^ n-encDsl? 'J U' 7 >f s 
Mia. Mlb U < T 4=^8^ ©^-^IK^?Li»)^*^# 5 

j(f*L<{i, Mia < Mlb, p a < p b/i 5M^*M:S-il^-r«»c. 

9 ?S?L® c o 7 ^ T' <J ^ K © ¥ Sg SS t* 
«^?L@^ J; 1^® Jg#:6•J^a J^@^^>i-/£§jm u /^.-y- > ^"^.i'® 6500 

^©^iSa^^^SSi^^KJ: 0 6cm^©SP^'&®^MSSIBo CRT 
20 MffiJrHDiitr (II 5 SIC c » SliiBi^ © ± aSB J: 

0 i^3g#;Eri^Hwfift i s Jw > Ta§i5*-c> Wi2>; 0.052 nm € 

1 2^i©3£SiiS©f*3> ?LS|lSP^*®iS^Sija^©#IE*tx ^Jx.«a, 
25 "S. a5©^^?I^J6> 2>Ci^T> 2 2|!:gto^Si^tro^,^Tl^^{cfi?lJ^^^ 

b,*^Cb6©5ftI^■^to^ Jiiek n © jfe^^©^J;t « ni *^ t. ne©^ 
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( 1 O^^t^Tfi 5 22ti:Blj:6o, n2^g{i6o) o 

ifeg^ (t!c*gfo) *^a6T. lElii^fn/§S[;^?n*¥±^F^Pg Da. Db i 

-r So 

'J:4-U7^ >4:m^L. U^i^^i^i:: J; o Tltmt- S cD J; l^; 
J; t) 10-100 'Cl^l^^aS<!:t-5) . Ptm«fe 1 0 -40 ^ O 

|SiJ^#*^f 9 ©*^ck t^o JttS!fl«Jte.l^fiS-C^ji{*:o«|it 

20 SiSMTfet). Cl ©j^M#J* 0 "C-sf. y v-®!*,^. J: »? 50 K:i£t,^ja 
SofgS"rff9©*<i?*Ut>o ^) :tuy ^ > t LX^^ ^) ±^ u > 

'^m^^tiW/'k. - 0-80 x:. if * u < i± 10-50 

©fSH-CfeSo ?^]®#{S¥<i: LT«. 5-100 96 H,^o 

25 S*<?f e> nii< AC 5 o 100 %J(st±-C ti i n ^ V ©|g^ 



wo 95/19219 



PCT/JP95/00043 



10 

gET^T9 0*-f J;l^o * fc. I^MWflf^i UT{*, i fit} i t- S?L^{r 
J; Oiiriljl^t-tllS J;</^A<> 50-2000 %. l> < 100- 1000 

% CD lEH <t f S O *<Xg^^14 CD -e J: l^ 0 
^ t,{r#t,nfc«g(^fL@Myu;V-l?--cDTl-^^^tt^#5fcJ6. 

fi-fe>y b ^^(jmfitjJwfT9 y=to{iii> f^-fev h ta^«M#ia^£iJi. 

15 %J[Ji±. Ii7j<a* 10 *->>l/%jK±-g-!tr*B-&<2t^T& *) . dti 

20 «:^?S«Cg:^t^BlS r U;^ -•!*-- 100 fim?6 est UT 3-30 S» 

^ ^ T' ffi ^ s * s «• * t- 5 1^ J c ffi -r 5 tK 14 

25 SO^-tO^g. t Ko + '>3if->»P (y^) Ti^'J U-hs si?ijaif^u 
> ij 3 - ;U ( y ^ ) T ^ >J ->WgE i X -r ;U . h* ^ ;b tf o ij K > . T 
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^ y ^ - i^ — mJil^-^ * nx t^nii J; i^3&<. ^j::if * l ^- y ^ - 
K L T b" ^ T ;P 3 - ^ * {/ S c i: *■! T t 5 o * ^ BJ ffi 

^l/^ \f — jVt J\/ :i — jl <D y 4- - -'l^fb*^^ U < r ^ 7 - -il^ft^ 
10 3~30 SM% ©$gffi t ^ ^ o ^TRtt^S-g-i* © 

y ^ X =^ 4^ •> / f■-'^*A■^».7 A K^^ *«f -5 t 
25 1^5 c <t*<#fcj8F* 
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X :i. ^ J - jV"i:m^^^^^^ / - ^^yyii.oom'^li. 90/10-30 

/70 (vol%) CDfgffl-C * S C i A< * Ll^o 

o.5~5SM%©f5HTib s o ^mii^ 0.1 mM%^m<Dmi^x :f u ti - 

Jgfig^S d <!: <k sm?L®B!S€-RSjh-r S C <!: {C* So X. ^ n 
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S c i fr * S o 

ii*'!fe»3> ^ <D fz 16 li ^ 4^m.^i^^i^<ozf \y ti --^ -mm-couM 

{iTKSfatt^^^^rOomM*^ 3vol %J[ii±©#ffl^T(r-r S i 

S t ir J; t) >^ u * - * - c f^sif L y::**'^^^?^© — 95 § M {:: 
J;oTrU:*--9--J: t) Bft^gES 5 o ©1KJKSJ4> ^1/ * - 1f - 

25 (z^ mm<or \^ ti - ^ -fi^ f> om^yz^^o ^m-^w^m-o^m^tm 
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t> 30 #J[U±i£J'l?'C * So 30g?*-S5O-lr-yT-^> -C ^5^J © ^51 
o JgSt*<^ + :0-"C *oT. mm\o^^WLti^-f :h - ^ - L 

«>©s^5lfilix ffli^/c^7Ktt*S-^f*^^So 15-30 

■fe 7^ y^^X^gT-OT'l/ --9-- J: 9 ®^^J©|g|ia«: =3 > h 

■fe -7 >^^«-iS^T [^tiTUij - -9- - ©ISig^aaiis K^IS^^ 

^fUm-^a^JL^Mo^-^ i- ft 120 *CEiT©iaS-e^iSI-r 5 ©*< 
L < . .4 0-70 ^©iaS-eigiS^ 5 d <t A<!^ frie^* Li>o .. . 

i-30fia%x b < ii 3-15 am?<»-e* s o 

c ©^TKtt^M'&^^^lftS^SC J: »5 Sii^?L®M-:^ u * - iJ- - 
~^o7^:?'y^L' (I1I3©1) JiJR^^ nx i ^ D 7 >f y y (13 
4 © 1 ' ) tf£ 0 . * fc. y y htfe?l5it?L (S 3 © 3 ) lilt P34^Sgt 
25?L(lI4©3')<!:>5j:5o 
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BIT. :^^^M'^mmmiz J: 0 ^ h> izni- <m^^r >i*j> mm 

3 |^cOjg7jcaiiW^MffiS70~90c nf © 5 - * a. - *fpJi£ 

4 7 X 'y ^J' J: Sit iSa-^^ll. ]^ffi« A<iis^ 5 0c itf 

?&-CMrtcD2gm*®Sl Ufcm. E:^0.7kg/cirf-C0.1 %£D0T 
Sffi-^^om— tS-tfctt^S© Jf^ 'J X ^ U > 7 7^ y Xtt^«- 
it?K© V 7^ xiia^©SS* B ji:^3t5tSfh (U - 
3400) C J: *) 320nm O^SgT«ii^ LJt*g^«-5^«>fco 

5 /N*:?'^l'jf.-f > h (JBiTB.P.t BS-T) MBa*^50cItf<Dt^' 

y 100m £ ^^i_h®3l Lfc^. SS^^S O * * 4"^* 
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P = 2c7cos^/r P: S.tJ C^<:/Jl^^^ > h -fiS) 

e : ^ - tma^mmn 

r : ^i^m^^m 

5 6 McD3&?L^(i. J?7 D x;U/<a:ia7jc^^: a 221 SI 

7 sa!?L© i ^ ay ^ y ji'MmoiW-i^^^ii^ mti(o:sm-^m\ 
10 jvy^tof^numo^i^mmLaXit Lb m.^<o \ uy 

S^IiM®#:S-ffiJ-e* 0 > e ^rlJti 0.045 A m t L:t) T 

15 <^ii^J 1 > 

0.968g/c nf . ^ ;U h >7= iJ' X (MI) m5.5cDi^?eS 
iJi^l/> (Hizex 2200 J . H^^Hfi'fb^^i^^aiS^) 64 S 
MO.gBSg/cirf, M 1 110.35 ©]t^^^. y i^l/^ (BU004N. 
H^fL/StSlcjt^itlS) 2imS%<!:. S&|g0.920g/cirf, MHIS.O 
20 O^S^^jJ? U i > (Ultzex 20200 J . H#5f4'ft:^!t*S;^ 

0.961g/c m'> M I ^jS 5.2 © r > K 51? 'J -7 - feo 

COyu^ K#'J^-*^a mi&^^ sJ? y -7 - <»: LT_hfBO 

S-go.eesg/cnf. M US 5.5 ©usi^S'i? 'J 1/ >'^hmm^m 
25 "J -v- 1 uT^.ii^wtfccBeg^nyt-ooR'if i^oRtmp^wt- 
s+^^SiitM y X;^^&ffll^Tl^fc^B^a^ 158X. ^Stj^^SOm/rS' 
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ir T ^lll^^ LfZo C © t # . ^flij © tth tH □ 7* > K 'f^ 'J V - , 

5\ Rtaii^aiSS 3.01cm/:9'. K^^ Hib2560<tni:5J:-9Jcia:aiL 
^8 $«>ir. y X^ud^ ^>iH:tB ^ 20 X. ®ii3.0m/'# 

<*y:tx/; o - ^ - F^T' 80 L5I #i^l^T 108 "CJCinlBi LfciJD 

10 m-F^iTi^^^M** 40 0 s i ^ o - 7 -K^M#*^T(.^. 

$ ^.jr. ii5*ctrj!jnl^Lyrlra^lS4'-ci^®#*©25%^igfQ$-ti-;fe 

K'&'f* (y T y --'l'DC3203 > B:*:-g-5!c'fb^^^^*fc$!») «- 70X© 

,5 y - ;i//'7j< = 40/ 60 vol i.s l tzm-^ 

T'Ut!? --9--*- 150fl>raSi& L^^«'&'i'^^^*5l^-h«f . J^f-Y K 
t)^tL^o irJ' y ->rt/S^J§S4 0vol 60X®S^ffl 

20 m^'jr^Jii/llseo" -clcJii/. 360f^^^^^:S$•a^T:/^*-•!^- 
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ji (bJi) OSS?LO 7 ^ -7' «J ;U:$ra®^*^BB^«i 0.33 jti . (a 

Ji) oSii?Lo 7 >r y U 0.17 M T * o fee c © <t 

?LSibi*Db/Da = 1.94 . ^mmm-^^^^mommitio 
(.mmm 2 > 

^igO-QeSg/cirf. M I 110.35 CD U jif^ 1/ > (BU004Fh 
H^-fk^^liSt^itM) 67m»%cS:. 0.962g/c nf . MIMO. 

10 35 cDJ^SS'i? >; 1^ > (BT004 . H^'fbfiJctt^^ttSSi) 33Sfl: 
% <!: «--$i!iJ¥aiajr J; iSS 180 T^StiSM L s fBS0.966g/ 
cirfsMI'(S0.35cD:/L'>K>l?'J-r-*?§A:„ 

O^g0.968g/cnf> M I{S0.35©;^S!g#«Ji^U'>*bg?g 
4'^7^$Si3t^ X.^^*ffi^^TlJt^^iiaffi 180 mmi^&SSm 

SJt; 1 / 5 , :^tt:(Dia:[i} JlT.Scc/i^.Rtai l± ISj^ft 57cm / 

# t» 'J? h' > ic * * s 125 iCirSD^ Lit 

25 ■»yiny:n-7-F^-Cl6%?^?g#L> 51 # i^l>T 119 ^ {Cjnm$ ti 
y^Daf^j^+T^&MI^MA^ 400 % jr /X S J: 9 »r n - 7 -Fafi®#*^T 



wo 95/19219 PCT/JP9S/00043 

19 

5 y -;i,/7jc = 40/ 60 vol %m-^mmi^ 2.0 m.m.% mm Lfzm7i<. 

10 90° . 80#Faii^;S$ ■lirTm-^tt'^ 

# ^> n ^ ^» ^ ?L K + ^ * M * 7t s s m nia 1^ jc T IS u 

ii4'©1»?L© 5 n 7 ^ 7' >rumra©^i^MlSt{i 0.54 n m . ^^4- 
o?8t?Lo ^ o 7 >f r y ^kmF^©¥^i^figfiltJi 0.35 ^ m "Cfe, o y;:o c 
©<t^. ?LeJt{iDb/Da = 1.54. ^9- 86^16 ® T CD Mff J± 

<^ififi»J3> 

^'il>P34^{c@Eg$ti/i3ooP3'i=l^©iltfflp^#-rs ^-^^iSat 
S0.965g/nf. MI'(I0.9 CDig|&g:j? (HYO 1. tH3fe 



wo 95/192J9 



PCT/JP95/00043 



20 

□ *> t> b MJ&fiStffi'f- ^) ^ - t LT^^ 0.968g/c nf. M I M5.5© 
iSffiS=f^U^^U> (Hizex 2200 J) * Ptaifi T.Sg/^-Cttm 

h' > {r#l^/c t t^m^f T 115 XJT 12 

'^-Ci^mi^Mt< 400 % »r S J: 9 o - 5 - fifiM# ^^t > ^ 
10 120 -CirlfDlSft L/::Jin!lft*F*-C^M{f fi© 25 $ -fry^t^^T^ 

m 'htif^U:^m0^Mm^ i^ti -■*)■ - ^ le^^^ to x^c^t 

%) 1.8mM%mf& (^^Ji^ y ->'l'/7K= 75/25vol %) JC 30 

^SSi^40vol 96©#ffi^4'{CSz:JUf ^;^90" 80|i>P^?S 
^E.$.1^> 5 5 °C.©|^Jil,{r T.]^j|§ j^i^fl<j jrim7K/fk*!lS$ n/i . 

20 e>nfci^©i^#ts*^ 1 jwg^-To 

<SIJfi0>J4> 

25 #'J.nfel^©lK#14«-^ 1 Iwg^t-o 



W09S/19219 



.21 



PCT/JP9S/00043 



■<l!)OP±ai P b =1^ U ^ - t b TS^^ 0.968g/c nf ^ MI 

m5.5 (D-mmm^^ y cHizex 2200 H^^ert^b^*^ 

/:cirf. MI110.9£D.i-;<Jj:-^U> (Nissan 2010^ B M^t^Jl 

mw^^^M) ■^^n-e-nttaiSJt 10/ 1 s ttth^j^^s.acm/^g'. 
?#t.n^*j®#*€- 115 "cjrjnfiLfc^m^T^s® « * 12 

tifzu - 7 -KT 80 5l^3^l^-C 1 1 7 ^ tofi $ n ^ JD 

IS ^WP -cm.mn&ii^ 3 50 %iZt£ ^ J: r> C a - 5 - P^t|ftM#^fi^O^> 

$e>t:, 1 15 iCJrliDl^ L/;J!inl^r4»-c^«{CT 1 ^Hofi-fe y h 

20 

<IIM«^ 6 > 

?BK 0.961g/c nf. M I tt 0.25 ©i^SgS'J? y J^'?" U > ( 6300.. 
mv-«c^^ttSi) 70Si96i. «S0.957g/cirfs MIffi0.20 
0'(£^S#Ui^U> ( 6200 . mv -^Tt^ttiSi) 30SM96<»:«: 
25 -|ft}f m^Jlct 2 0 OXHT^lSm^ L.> SgS0.959g/cirf. 



wo 95/19219 



PCT/XP95/00043 



22 

* a jg?gfi£ffl'f^ 'J V- t LT. ±iao®;S0.961g/c nf > MIfiO. 

25o;ssjS'f^'j^^^>^ hMB^m^- 'J -7- 1 L T 1^ -c^ 4^ @B 
2oo°c. mm.mm35mX'B-icxmmii^^Lfzo z(Dt^. ^m<D\± 

5 tH □ *^ 7" 1/ > K 'J -7 - s |^'(Blj£Dl±ajP*^ t.^gE0.961g/citf O 
ij U ^^Jr-tn-^r-nqtaiSit 1 / 6 . i!tai«fe3$S57cin/:0-. K 

10 2 i isi — o^#tc-r> T ~- jviskM. mwBm. mA<.{tmm=i:n 

^g0.91g/cnf^ M I M 1.0 © 5j? y :?°o f U > ii'ji f:: a ®?gJig; 

u y^^-n-enrtHHtffiSl.lgZ.iS's. $^mattiiM22.5g/£-x\±Si 
LiZc ^- 0^©ia:JliiaSi± 210 °C-Cfc (3 > 30in/:S-©#5l3iaPT-# 

^ # ?L M H ^ ^ * - -9- - * ?f o 

- t"^;UT>»l/3-^l'*S^t*: 1/ >-t-i32 ^-/l/^) 1.8mS% 

(^IfJi y - ^»'/7K= 40/60VO1 96) ir30fi??aS^x Hr 5 



wo 95/19219 



PCT/JP95/00043 



23 

5 

<mmm s > 

BT004 = 50 : 50fifi% i LfcC <!: ii( ^ 14 H M 2 <!: C ^ -ft T ^ 
^ ^ ?L @ ^ 7^ 1^ ^ file L ^ o 

^VM'^^^-t Z> aMM^my\y> K:J?«Jv-®:/U> KJt^BU004F : 

BT004 = 33 : 67mm%tLt:^ ts^H(tmmm2 t mi^^n^-cm 
-.. x^mm 10) . 

*&;^ir*j jj-s^fliJxtrt^ijQciajJt* 1/4, ^«:©PtHiJ|^- s.occ 
JttSf^^J 1 

SO.geSg/cnf, MI -fits. 5 'Jj^-^l/i'J&PtaiST.Sg/ 



wo 95/19219 



PCT/JtP95/00043 



24 

^T^tliiLfZo ^ Ol^ORtmia^ti 160 °C-C* f9 s lOOmX:0-cD# 

5 -7 - K-c 80 L. 5l^^l^T 95 ■cjriniSi^ n^lral^n'T 

I^S#*A< 300 S <t 9 n - 7 -KiiM#*^TC>. $ i,iz 120 

i^^K-fb^gxs finite 1 t±<mmtzLxn-oft„ 
10 # ^»n/r^^?L^4'^^lg|oli[#14*^ 1 ic^-Te 

l:b«!0»J2 

Jtti^a 3 

110 400.% t Jttgf?!) 1 < 

it^m 1 tl^^oy x!;P«-ffil^T?&^0.91g/cirf. M I ISLOCD 
Jl? y T' n h" ^^qtmfiQ.Og/rS-s qtiiiigS 200 ^CTBtai 580m 

# 30 'C£(TCiS/::nfc o - ^ - P^r 26 %}%m 



wo 95/19219 



PCT/JP9S/00043 



25 

# 5l§Ml^T 140 'CJlinHli^ n:^iDfii^ + T'^M#M*< 122 % 
{r/i 5 ck 9 D - ^ - mf^mW^^^^. ^ ^tz 143 'Ciz mm Lfzta 

Jtii tCii L T -5 o 

15 



20 



25 



wo 95/19219 



PCr/aP95/00043 



2 6 





CO 


to 






o 


Villi 
CO 


00 




/tSi' 
o> 


\iin 

cn 


/TO 


Utft 

CO 


/PIT 
CO 
















CO 

cn 






s 


CO 

-o 


CO 

o 


CO 
1— » 


^5 
CO 


CO 

cn 


--a 




o 

i 












cn 

O) 


cn 

CO 


cn 


CO 




o 


CO 
CO 


CO 
CO 


cn 


CO 
CO 


Of 












a> 
o 


CO 
CO 


CO 

cn 




—a 


o 


oo 

05 


-o 


cn 


CO 


d 


CT 


to 


o 
cn 


o 

CO 

oo 


o 

CO 




o 

—a 

cn 


o 

CO 
CO 


o 
o 


o 

CO 




CO 

oo 


CO 

oo 


CO 
CO 


-o 
-J 


CO 
CO 


f- 

ps 


s 












CO 


o 


* 


C3 


CO 


p 
-o 

C71 


p 
-o 

03 


p 

cn 
cn 


• 

o 


p 
cn 


or 


CO 

—J 
cn 


CO 

—J 
oo 


CO 

-J 

CO 


CO 

oo 




CO 

oo 
o 


cn 
oo 


cn 

03 


CO 

-o 
oo 


o> 








1^ 
cn 
oo 


oo 


e IS? 












oo 


oo 






»— » 


»— • 


CO 


*^ 


oo 


o 


pa 


05 
CO 


cr> 




OS 
CO 






oo 

CO 


oo 
cn 


CT> 


oo 

CO 




OS 
CO 


cn 
o 


oo 


OS 
CO 


i 1 












CO 
CO 


o 

CO 
03 


oo 


cn 
cn 


CO 
CO 




CO 


o 

i 


s 

cn 


o 

OS 






o 


po 
oo 


po 
cn 


CO 




po 
cn 


o 
cn 


p 


o 


p 

CO 


CO 


po 
cn 


oo 


S 
cn 




i 

1 1 


0.038 


o 
o 


o 

o 
oo 
oo 


5=* 

o 

cn 
cn 




o 

—J 

o 


o 

o> 
cn 


t— * 
CO 


CO 

oo 


o 
cn 


crs 
c» 
oo 


<=> 

C3 
oo 
oo 


o 

OS 

cn 


o 

I—* 
-J 
o 


o 

cn 




0.04 


oo 
<=> 


o 
cn 


o 

CO 




o 


o 


s 


C3 
O 


o 




• 


o 




o 

s 




& 


CD 


05 
CO 


cn 
oo 




-J 
cn 


-J 

CD 


-J 

03 


C7> 

oo 


—3 

cn 


O 


-J 
o 


OS 


-o 

05 


C3S 




0.04 


CO 

o 


o 

CT) 

cn 


.o 

CO 




cn 
o 


CO 
CO 

o 


•4^ 
CO 

o 


o> 


cn 

CO 

o 


OS 

c» 


CO 

o 


o 


po 

—J 
o 


CO 

o 


III 



wo 95/19219 



PCT/JP95/00043 



t.flfe^®{C o T^a LT*J . ^8St^?L® 1^ CD eS?L ^ 
^fig-r 5 i D 7 :/ <J rJ' y K 7 ^ ^ ®iS§fi5g|5*< 

10 S-&i!j^?L!g)^ri/ ;<7 -1^- - 100mfi% {r*f LT. 3~30*fi 

%0 3^7K14*S-^«:fCTS^nTl^^ <b t t) tr. a B + 
t-5S|jt?L£D S. a y ^ y V JU^T^ 0¥*^SgSt Da i: \ bgEf-JC^ 
tE-r ?>U^CD I ir u y ^ y 7l/:^HCD^j!^iSJ@IDb Oit*« 1.3 ^ 
Db/Da ^ISincSIEBajCftSCt S 'J 7 ^ 

2 . b m'¥(OWi^<D I {r uy ^ zf jVMf^O^ii^mn.'Dh 3&< 0.2~ 

^ V y >mm^m0'JLmmo . .. 

3. bBtfOs y ^ y 50*gfiSlH5ra©¥±^8ElllLbA<. 0.4 
20 ~4.0 ^ m -e* S ^ i mt-r Sft^OlSSH^ 1 :®X«^ 2 

4 . ^<r;l/;l?'f > Ly:i|^iDjg;fc:?Lm*<0.05~1.0 At m 



wo 93/19219 



PCT/JP95/00043 



28 

t"::^;bT ;b=J-^l'.:3.^.;/ hlO~80^:;V%> ffeCD^y-^--:! 

^ y h 50 ^ Ji^ %&iTfii>^m^^ ^m<^^-fzz t^^mtf -Sit 

g*'? 5~5000 ^4 m s ^MJ¥*^ 5^500 // m t) . afficDl^J? 
0.5 M mjEi±-^s ^-o-^mma^ 1 y 3 £ITX'^^ Z t^ii^m. 

15 mrnz^mw^m'^tBo^^^mm amm^m(Djt h ^ >^ 

X« Mia * S # »J 2t- 7 > Mia < Mlb S M# 
xmUL. a JiSU^.b»*<^|i©M#^:3^|Sll=.BElSj L/r^tStCD 

s^^j£Diim*3voi %Ki±^i^> ij^-omu^i^^ Lmmmmm(D 



wo 95/19219 



PCT/JP95/00043 



29 

t»ft6S® -csm LTl^S «t»^:?i^ig^^t7° - -9:- 

L^^x 5I# Ji»/> 3 V o 1 %m±^^. 

m^^iti^m^ Jtm X^' ^ y ^ ©i^lSiSiJ i a ^ 

^7'y;bmi*<^7"i/* --t^ - o|£iSfifi 10 0 mm.%t^M L 

20 T 3 ~ 3 0 SS% 0!S7Ktt*a'&<*twTS*>tlfc4'^*lgl<!:-r 

25 tg^-m^ 1!S^?L!g» bB?gB5ffi©?B;K/o b t ^l/> -f >7^ X 

lit Mlb t «-Wr 5 ;f> >J ;i- 1/ 7 ^ b Jiffl O^Rtaj □ ©>f fflij 



wo 95/19219 



PCT/JP95/00043 



30 

it pa<pb^MIa<MIbfiSM#^??IJ£li-L26 

ft^r Svol %£i_h-^*-. l> LI^W^^SiJ © ^,^,i[aiTo 

©^lUSPt i u y ^ zf jVW.tis^W.'^ \^ ti -"^ " ol^i^fi* 
100SS%jr*fLT3~30 <D^7K1**M-^'f^f' "^a^^^tl 

ojg-^ifer&ffii'^S d <J:*i|ttfci:-rSlf^O^H^8m*^^>miO 

13. a g'f oSSt?LO ; n 7 ^ y U -rl/mS ® ¥^Sg*t Da t . b M 
^•©^litTLCi^D^^fyu ;u:^P5©^4^SBiStDb t ©it*< 1.3 ^ 
Db/Da g 15/j:;5fSffiJ^*)S :i «^©IEffi^ 



wo 95/19219 yCT/JP9S/00043 

1/4 



wo 95/19219 PCT/3P95/00043 

3/4 



^ 4 ^ 



4/4 



PCT/JP9S«0043 



H 5 IS 




INTERNATIONAL SEARCH REPORT 



International application No. 

PCT/JP95/00043 



A. CLASSIFICATION OF SUBJECT MATTER 

Int. Cl6 B01D71/26, B01D71/38, B01D69/08, B01D69/12 

According to International Patent Oassifi cation (IPC) or to both national dassificatton and IPC 



B. RELDS SEARCHED 



MtDimum docuffieniation searched (classtfication system followed by classiftcatioo symbols) 

Int. Cl^ B01D71/26, B01D71/38, B01D69/08, B01D69/12 



DocumeautioD searched other than minimum documcntatioD to the extent that such documents are included in the fields searched 



Electronic dau base coosulicd during the intematiooal search (name of data base and, where practicable, search terms used) 



a DOCUMENTS CONSIDERED TO BE RELEVANT 



Category* 



Ciution of document, with indication, where appropriate, of the relevant passages 



Relevant to daim No. 



JPr A, 2-2849 (Ube Industries, Ltd.), 
January 8, 1990 (08. 01-90) 
& DE, A, 3821591 & AU, A, 8818360 
& US, A, 4859535 & IT, B, 1219400 
& CA, C, 1315929 

JP, A, 1-222766 (Ube Industries, Ltd.), 
September 6, 1989 (06. 09. 89) 
(Family: none) 

iJP, A, 57-66114 (Mitsubishi Rayon Co., ltd.), 

April 22, 1982 (22. 04, 82) 

& EP, A, 50399 fit US, A, 4401567 

& DE, G, 3161181 & CA, A, 1168811 

& US, A, 4530809 



1-15 



1-15 



1-15 



I I Further documents are listed in the continuation of Box C. | | See patent Samily annex. 



"P" 



Special categories of ciied docunMnb: 

document defim ng the gencnl 5Ute o( the asl which is net consideied 
to be of particular relevance 

earlier ftocuaieM but published oo or after the loterDatioaal filiag date 
docutoest wbidi may throw doubts on priority claim(s) or whtdi is 
cited to csublish the puUicaiion dale of another dttdon or other 
special leasoe (as specified) 

docuoKot referring to aa oral disdosum, use, exhibttioa or other 



documeot puWshed prior lo the intematioaal fUingdate but later than 

the prioiily d^ * " 



T** later documeot published af terthe iniematioaal filing date orpriority 
date and not in csooOict widi the application but cited to uadentand 
Ibe prindpie or theory uoderlyittg the ioventioD 

**X** document of particular lelevaaee; the daimed invention cannot he 
considered novd or cannot l>e oonsidered to involve aa iaveotive 
step when tiie dacumem is taken aloM 

document of panicular televance; the daimed inveatioa cannot be 
oonsidered to involve an inventive step when the documeot ia 
cofflbj aed withone or more other such documents* such combioatton 
being obvious to a person skilled in the art 



"A." document member of the s 



ft patent family 



Date of the actual completion of the interna tioiul search 

April 6, 1995 (06. 04. 95) 



Date of nailing of the international search report 
April 25, 1995 (25. 04. 95) 



Name and mailing addiess of the ISA/ 

Japanese Patent Office 

Facsimile No. 



Authorized officer 



Telephone No. 



Form PCr/ISA/210 (second sheet) (July 1992) 



m m m ^ n ^ 



SKsm«S^ PCT/JP 95 / 00043 



lfeBfl(DRf S^^O^a-S 0(S#S^^^3S (IPO) 

Int, CZ« B01D71/2 6,B01D71/3S.B0 1D6 9/0 8 
BO 106 9/1 2 



Int. B01D71/2 6»B0 1D7 1/3 8 , B 0 1D6 9/0 8 

BO 1D69/1 2 









A 

A 


JP, A, 2-28 4 9 (4=»»ai«fe5ft^&tt). 
8. 1^. 1990(0 8. 0 1. 90) 
&D£, A» 3 8 2 1 59 1&AU. A, 8818360 
A, 4 8 59 5 3 5&IT, B, 121940C 
&CA» 1 3 1 5 9 2 9 

JP, A. 1-2 2 2 76 6 (^«RMS1*3S:^«: ). 

6. 9^. 1 989 ( 0 6, 0 9. 8 9 ) ( >r t ^ 9 -ft I. > 


1 — 1 5 
1 — 1 5 






tej it?f:s:iit-ct±*s*<. @fi5sm«B0Sfefc4>«$^fcfco (cgimr-sfe© - « 


0 6,0 4;:"" 9 5 * - 

— — .f / ; •/ 


25,1)4.95 


a :t(l«i1=lT(ISA/JP) 

1 0 0' 


^ff*3El^imfe<D*^*M^ D 9 1 5 3 
If # — ^1 — 1 — 1 — 1 — 1 — 1 — 


03-35BI-1101 |*3ttl 3421 



»^PCT/I SA/2 1 0 (»2^->>) ( 1 9 9 2^7^) 



